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Background: LV untwisting is a marker of diastolic myocardial deformation. Arterial stiffness and impaired coronary microcirculation determine LV 
function. Abnormal collagen turnover and increased matrix metalloporoteinase-9 (MMP-9) have been observed in hypertensives. We investigated the 
association of collagen turnover with vascular and LV deformation markers in hypertensives.
Methods: In 60 untreated patients (age:54±11 years) with essential hypertension and 40 healthy controls, we measured a) Carotid to femoral 
artery pulse wave velocity (PWV) b) Coronary flow reserve (CFR) after adenosine infusion. c) LV Untwisting (Utw) at mitral valve opening (UtwMVO) 
and at the end of early filling (UtwE) using speckle tracking imaging. We calculated the percentage difference between Peak twisting and untwisting 
at MVO [%dpTw-UtwMVO] and end of early filling [%dpTw-UtwE] and the corresponding untwisting rates c) MMP-9, N-terminal procollagen type-
III propeptide (PIIINP), carboxy-terminal propeptide (PICP) and telopeptide(ICTP) of procollagen type-I, as markers of collagen synthesis and 
degradation respectively.
Results: Patients had higher PWV, lower CFR, decreased %dpTw-UtwMVO, %dpTw-UtwE and untwisting rates as well as higher PIIINP ,PICP, ICTP and 
MMP-9 than normals (p<0.05). Increasing PIIINP,PICP, ICTP, ratio PICP/ICTP and MMP-9 were related to reduced %difference pTw-UtwMVO (r=0.48, 
r=0.53, r=0.48, r=-0.48, r=0.53, p<0.01), %difference pTw-UtwE (r=0.47, r=0.67, r=0.48, r=-0.48, r=0.54, p<0.01) and untwisting rates (p<0.01). 
The ratio PICP/ICTP, the ratio PIIINP /PICP, and MMP-9 were related with PWV (r=-0.48, r=0.43, r=-0.48, p<0.01). PICP and MMP-9 were related with 
impaired CFR (r=-0.43, r=-0.48, p<0.01). PWV and decreasing CFR were related to abnormal LV untwisting markers (p<0.01). By regression analysis, 
the above relations remained significant after adjustment for age, sex, BMI, LV mass and blood pressure (p<0.01).
Conclusions: Abnormal collagen turnover and increased fibrosis are the common pathophysiological link between increased arterial stiffness, CFR 
and myocardial deformation in never-treated patients with essential hypertension.
